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(54) ASSIST AIR CONTROL DEVICE FOR ENGINE 



PURPOSE: To suppress fuel adhesion accompanied with increase of velocity 
of injected fuel under an increasing condition of a combustion pressure 

by providing a means which controls an assist air supplying device for 
atomizing the fuel under an increasing condition of a combustion 
pressure and increases the assist air supplying rate. 
CONSTITUTION: An injector 22 is an air-assist type. An assist air 
passage 29 branched from an upstream side of a throttle valve 13 is 
extended to each injector 22. A solenoid valve 30 which controls an 
assist air supplying rate is provided on the way of the assist air 
passage 29. When heated, the assist air supplying rate is increased, so 
that atomization of fuel by the assist air is further promoted. As a 
result, fuel adhesion to a wall of an intake port 21 is suppressed. The 
injector 22 is cooled by the assist air, so that bubble generation in 
fuel itself is suppressed. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The output of an operational status detection means to detect 
engine operational status, and this operational status detection means 
is undergone. In the engine equipped with a fuel-pressure rise means to 

raise the pressure of the fuel which controls a fuel-pressure adjusting 
device and is supplied to an injector when an engine is in predetermined 
operational status The assistant air control unit of the engine 
characterized by establishing the assistant air feeder which supplies 
the assistant air for fuel atomization to said injector, and an 
assistant air increase-in-quantity means to control said assistant air 
feeder and to increase the quantity of the assistant air amount of 



supply at the time of a fuel-pressure rise. 

[Claim 2] A fuel-pressure rise means is the assistant air control unit 
of the engine according to claim 1 which is what raises fuel pressure at 
the time of operation between heat of an engine. 

[Claim 3] The assistant air control unit of the engine according to 
claim 1 or 2 equipped with the increase-in-quantity width-of-face 
reduction means at the time of the heavy load which decreases the 
increase-in-quantity width of face of the assistant air amount of supply, 
so that engine operational status becomes a heavy load side. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the assistant air 
control unit of the engine which controls the assistant air amount of 
supply for atomizing an injection fuel. 
[0002] 

[Description of the Prior Art] With the fuel-injection-type engine which 
injects a fuel to an inhalation-of-air path, supplying the assistant air 
for atomizing an injection fuel to an injector is performed from the 
former as indicated by JP, 2-126074, U, for example. 

[0003] Moreover, although the pressure (fuel pressure) of the fuel which 
forms a fuel-pressure adjusting device (pressure regulator), and is 
supplied to an injector with a fuel-injection-type [ this kind of ] 
engine is usually adjusted so that differential pressure with inlet-pipe 
negative pressure may become fixed For example, in a operating range 
which the temperature of an engine room is high like [ at the time of 
starting between heat ], and air bubbles generate in a fuel, in order to 



crush air bubbles, and in order to compensate loss of weight of the fuel 
oil consumption by air bubbles, usually raising a setup of fuel pressure 
rather than a value is performed from the former. 
[0004] 

[Problem (s) to be Solved by the Invention] With the engine it was made 
to raise fuel pressure in a predetermined operating range as mentioned 
above, the differential pressure of fuel pressure and inlet-pipe 
negative pressure becomes large, at the time of a fuel-pressure rise, 
the rate of flow of the fuel injected from an injector increases, and 
the fuel coating weight to a suction-port wall surface increases in 
connection with it at it. And if fuel coating weight increases in this 
way, the problem of startability getting worse according to fuel delay 
will occur. 

[0005] In the case of the equipped with the injector of an air assistant 
mold engine, although it is thought by the thing using the injector of 
an air assistant mold that the collision energy to a wall surface 
becomes small, and fuel adhesion decreases since a fuel is atomized by 
assistant air, at the time of a fuel-pressure rise, the problem that 
fuel adhesion occurs is not lost actually. 

[0006] Moreover, although it aims at the effectiveness of crushing air 
bubbles or compensating loss of weight of fuel oil consumption in a 
operating range which air bubbles generate in a fuel as mentioned above, 
a fuel-pressure rise is difficult for acquiring effectiveness sufficient 
also at this point in order not to necessarily suppress the generating 
of air bubbles itself. 

[0007] This invention is made in view of the above-mentioned trouble, 
and it aims at controlling fuel adhesion on the suction-port wall 
surface accompanying the rate of flow of an injection fuel increasing at 
the time of a fuel-pressure rise. 

[0008] This invention aims at preventing that air bubbles are generated 

in a fuel again at the time between heat. 

[0009] 

[Means for Solving the Problem] This invention suppresses increase of 
the collision energy of a fuel by increasing the quantity of the 
assistant air amount of supply, and promoting fuel atomization further 
at the time of a fuel-pressure rise. The configuration An operational 
status detection means to detect engine operational status as shown in 
drawing 1 , In the engine equipped with a fuel-pressure rise means to 
raise the pressure of the fuel which controls a fuel-pressure adjusting 
device and is supplied to an injector when the output of an operational 
status detection means was undergone and an engine was in predetermined 



operational status It is characterized by having the assistant air 
feeder which supplies the assistant air for fuel atomization to an 
injector, and an assistant air increase-in-quantity means to control an 
assistant air feeder and to make the quantity of the assistant air 
amount of supply increase at the time of a fuel-pressure rise. 
[0010] The above-mentioned configuration can be adopted as the engine it 
was made to raise fuel pressure at the time of operation between heat, 
cools an injector by assistant air in that case, and can control 
generating of air bubbles. 

[0011] Moreover, increase in quantity of assistant air is so good that 
engine operational status becomes a heavy load side to make it decrease 
the increase-in-quantity width of face. 
[0012] 

[Function] At the time of a fuel-pressure rise, the quantity of the 
assistant air supplied to an injector is increased. Consequently, 
atomization is promoted further, increase of the collision energy to the 
wall surface accompanying the rate of flow of an injection fuel 
increasing is controlled, and adhesion of the fuel to a suction-port 
wall surface is controlled by it. 

[0013] Moreover, in that to which a fuel-pressure rise is performed at 
the time of operation between heat, in addition to the air bubbles in a 
fuel being crushed by fuel-pressure rise, and loss of weight of the fuel 
oil consumption by air bubbles being compensated, cooling of an injector 
is promoted by increase of assistant air and the generating of air 
bubbles itself is controlled. 

[0014] Moreover, in the high heavy load side of an output request, the 
fall of the fill accompanying the superfluous promotion of evaporation 
of a fuel is prevented by lessening increase in quantity of the 
assistant air amount of supply, so that it becomes a heavy load side. 
[0015] 

[Example] Hereafter, the example of this invention is explained based on 

a drawing. 

[0016] Drawing 2 is the whole one example system chart of this invention. 
[0017] In this example, an engine 1 is V type 6-cylinder, from each gas 
column of the right-and-left banks 2 and 3 which make a V type, the 
inhalation-of-air path 4 is installed inside, and the flueway 5 is 
installed outside. 

[0018] The inhalation-of-air path 4 of each gas column is connected to 

the set path 6 of each banks 2 and 3 which extend in an engine 
longitudinal direction. And a front-side is installed, respectively, the 
set paths 6 of both banks 2 and 3 gather to the upstream inhalation-of- 



air path 8 connected to the air cleaner 7, and the edge of a rear-side 
and the center section of the engine longitudinal direction are mutually 
connected by the free passage ways 9 and 10, respectively. Moreover, the 
closing motion valves 11 and 12 are formed in each free passage ways 9 
and 10, respectively, and the so-called adjustable inhalation of air is 
constituted. 

[0019] While a throttle valve 13 is formed in the upstream inhalation- 
of-air path 8, the throttle sensor 14 which detects the opening of this 
throttle valve 13 is formed, and the air flow meter 15 and the intake 
temperature sensor 16 are formed in the upstream of a throttle valve 13. 
[0020] The flueway 5 which extends outside from each gas column of the 
right-and-left banks 2 and 3 is connected to the set path 17 of each 
bank 2 and 3, and these set path 17 is connected to one more downstream 
flueway 18. And catalyst equipment 19 is installed in the downstream 
flueway 18. Moreover, 02 sensor 20 is installed in each above-mentioned 
set path 17 connected to the downstream flueway 18. 
[0021] The injector 22 for fuel injection is attached in about 21 
suction port, and the fuel path 25 is managed at the inhalation-of-air 
path 4 of each gas column so that a fuel may be supplied to each 
injector 22 from the fuel pump 24 in a fuel tank 23. 
[0022] In the middle of the above-mentioned fuel path 25, the pressure 
regulator (fuel-pressure adjusting device) 26 is formed. This pressure 
regulator 26 is constituted by the differential pressure corresponding 
movement valve of a diaphragm type, and it adjusts fuel pressure so that 
differential pressure with the pressure (inlet-pipe negative pressure) 
of throttle-valve 13 lower stream of a river introduced by the negative 
pressure path 27 may become fixed. Moreover, the solenoid valve 28 which 
inlet-pipe negative pressure is introduced [ solenoid valve ] to a 
pressure regulator 26 in an open position, and makes this negative 
pressure path 27 leak to atmospheric air in a closed position is 
interposed in the above-mentioned negative pressure path 27. 
[0023] Moreover, an injector 22 is an air assistant mold, the assistant 
air passage 29 which branched from the throttle-valve 13 upstream 
extends to each injector 22, and the solenoid valve 30 which controls 
the assistant air amount of supply in the middle of this assistant air 
passage 29 is formed. 

[0024] Moreover, the bypass path 31 which bypasses a throttle valve 13 
is formed, and while being this bypass path 31, the ISC bulb (idle 
revolving-speed-control bulb) 32 is formed in the upstream inhalation- 
of-air path 8. 

[0025] The solenoid valve 28 of the negative pressure path 27 which 



results in an injector 22, the ISC bulb 32, and a pressure regulator 26, 
and the solenoid valve 30 of the assistant air passage 29 are controlled 
by the control unit 33, respectively. Therefore, the inhalation air 
content signal from an air flow meter 15, the engine speed signal from 
the rotation sensor 34, the air-fuel ratio signal from 02 sensor 20, the 
intake-air temperature signal from an intake temperature sensor 16, the 
engine water temperature signal from the coolant temperature sensor 35 
which detects engine cooling water temperature, the throttle opening 
signal from the throttle sensor 14, etc. are inputted into a control 
unit 33. 

[0026] A control unit 33 sets up the basic pulse of fuel injection based 
on an inhalation air content and an engine speed, adds various 
amendments, such as water temperature, to this, and outputs further the 
injection pulse of the pulse width which added the feedback amendment 
based on the output of 02 sensor 20 to an injector 22. 
[0027] Below, the flow chart which shows control of the solenoid valve 
28 of the negative pressure path 27 to drawing 3 explains. In addition, 
S101-S104 show each step by a diagram. 

[0028] In this control, engine water temperature (THW) and an intake-air 
temperature (THA) are read first (SlOl). 

[0029] It judges whether next, air bubbles are generated in a fuel by 
whether THW and THA(s) are beyond the predetermined values A and B, 
respectively (S102) . 

[0030] And if all THW(s) and THA(s) are not beyond predetermined values, 
it judges with air bubbles not being generated, a solenoid valve 28 will 
be opened, negative pressure will be introduced into a pressure 
regulator 26, and fuel pressure will be controlled so that differential 
pressure with inlet-pipe negative pressure becomes fixed (S103). 
[0031] Moreover, if each of THW(s) and THA(s) is beyond predetermined 
values, it will judge with air bubbles being generated, a solenoid valve 
28 will be closed, and atmospheric air will be made to leak into a fuel 
(S104). At this time, it is controlled so that differential pressure 
with atmospheric pressure becomes fixed [ fuel pressure ], therefore 
compared with the time, a fuel-pressure setup usually goes up. 
[0032] Making fuel pressure high as mentioned above, when engine water 
temperature and an intake-air temperature are high crushes the air 
bubbles in a fuel, and since [ that pulse width is the same ] the 
injection quantity increases but, it does so the effectiveness of 
compensating loss of weight of the fuel oil consumption by air bubbles. 
[0033] Below, the flow chart which shows control of the assistant air 
amount of supply and ISC to drawing 4 explains. In addition, S201-S206 



show each step by a diagram. 

[0034] In this control, engine water temperature (THW) and an intake-air 

temperature (THA) are read too first (S201). 

[0035] It judges whether next, air bubbles are generated in a fuel by 
whether THW and THA(s) are beyond the predetermined values A and B, 
respectively (S202) . 

[0036] And if all THW(s) and THA(s) are not beyond predetermined values, 
it will judge with air bubbles not being generated and a solenoid valve 
30 will usually be controlled by the map of a setup (S203). Moreover, 
the ISC bulb 32 is controlled by the control signal based on the 
deflection of the target engine speed at the time of an idle, and a real 
engine speed, and the usual ISC control of completing the engine speed 
at the time of an idle as a target engine speed by it is performed 

(5204) . 

[0037] Moreover, if each of THW(s) and THA(s) is beyond predetermined 
values, in a fuel, it judges with air bubbles being generated, and on 

the map of a setup between heat, a solenoid valve 30 will be controlled 
and the quantity of the assistant air amount of supply will be increased 

(5205) . Moreover, since fluctuation of an air-fuel ratio is large from 
the first, I hear that rotation becomes unstable on the contrary by 
feedback, and the time between heat raises an idle target rotational 
frequency, or it reduces the amount of air of ISC compulsorily so that 
feedback may not be effective (S206). 

[0038] Drawing 5 and drawing 6 show typically the map of the assistant 
air amount of supply in the above-mentioned assistant air control. 
[0039] First, drawing 5 is the map of a setup usually, and a load 
(throttle opening) is taken along an axis of ordinate, and it has taken 
engine water temperature (THW) along the axis of abscissa. It is set up 
so that it may become the assistant air amount of supply is large at a 
low water temperature side, and large on this map of usually a setup at 
a heavy load side. 

[0040] Moreover, drawing 6 is the map of a setup between heat. In the 
map of a setup between heat, the quantity of the assistant air amount of 
supply is increased in the field where engine water temperature is high. 
Moreover, in the field where this engine water temperature is high, 
increase-in-quantity width of face of the assistant air amount of supply 
is made small for a heavy load side. 

[0041] Thus, by increasing the quantity of the assistant air amount of 
supply at the time between heat, the atomization of the fuel by 

assistant air is promoted further, consequently fuel adhesion on a 
suction-port wall surface is controlled. Moreover, when an injector 22 



is cooled by assistant air, the gassing in a fuel itself is controlled. 
The fall of the fill accompanying promotion of evaporation is prevented 
further again by making small increase-in-quantity width of face of the 
assistant air amount of supply for a heavy load side. 
[0042] 

[Effect of the Invention] Since this invention is constituted as 
mentioned above, fuel adhesion on the suction-port wall surface 
accompanying the rate of flow of an injection fuel increasing at the 
time of a fuel-pressure rise can be controlled according to the fuel 
atomization by assistant air. 

[0043] Moreover, in what raises fuel pressure especially at the time 
between heat, by increase in quantity of assistant air, cooling of an 
injector can be promoted and gassing in a fuel can be controlled. 
[0044] Moreover, when a heavy load makes small increase-in-quantity 
width of face of assistant air, it can prevent that an engine fill falls 
with promotion of evaporation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole this invention block diagram 

[Drawing 2] The whole one example system chart of this invention 

[Drawing 3] The flow chart of the fuel-pressure control in this example 

[Drawing 4] The assistant air in this example, and the flow chart of ISC 

control 

[Drawing 5] The map of the amount of assistant air of a usual setup in 
this example 

[Drawing 6] The map of the amount of assistant air of a setup between 
heat in this example 



[Description of Notations] 
1 Engine 

16 Intake Temperature Sensor 

21 Suction Port 

22 Injector 

25 Fuel Path 

26 Pressure Regulator (Fuel-pressure Adjusting Device) 

27 Negative Pressure Path 

28 Solenoid Valve 

29 Assistant Air Passage 

30 Solenoid Valve 
33 Control Unit 

35 Coolant Temperature Sensor 
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[Drawing 5] 
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